Patient safety is a critical topic in health care with implications for nurses, physicians, administrators, and most importantly, patients and their well-being. It refers to the reduction and mitigation of unsafe actions within the health care system and the use of best practices that lead to optimal outcomes for patients ([@B1]). According to the World Health Organization (WHO), "\[t\]he most important challenge in the field of patient safety must be how to prevent harm" during the health care process, or how to reduce the risk of "unnecessary" harm to an acceptable minimum ([@B2]). An acceptable minimum refers to "the collective notions of given current knowledge, resources available and the context in which care was delivered weighed against the risk of non-treatment or other treatment" ([@B3]). Effective strategies, strategic management, trained health care professionals, and active patient engagement are evidence-based and data-driven interventions that can help ensure consistent and significant improvements in patient safety.

There are significant consequences for patients and health care personnel when patient safety is compromised. According to the landmark report, *To Err Is Human*: *Building a Safer Health System*, between 44 000 and 98 000 deaths in the United States resulted from preventable medical errors in hospitals in 1997 -- a number that exceeded deaths from motor vehicle accidents, breast cancer, or AIDS ([@B4]). Indeed, the biggest challenge in the field of patient safety is how to prevent harm, particularly "avoidable harm" ([@B2]). According to the WHO, one in ten hospitalized patients experience harm, and half of these incidents can be categorized as preventable ([@B2]). Preventable medication errors alone result in a loss of \$42 billion globally every year ([@B2]), and this cost escalates each year errors go unaddressed. Along with this heavy financial burden, there is a diminution in public trust, as well as a loss of morale among health care personnel when a patient develops a complication or dies from a preventable medical error. The WHO has found that most errors are caused by faulty systems, processes, and conditions that increase the incidence of errors, as well as from human factors; thus, mistakes can be avoided by designing health information systems at all levels to help practitioners and patients make safe health care decisions ([@B2]).

The WHO's IBEAS pioneer study of patient safety errors in five Latin American countries found that 10% of hospitalized patients had experienced a current or recent adverse event and 20% experienced harm during their hospitalization, including pneumonia, infection, and sepsis. Concluding that almost 60% of these incidents were preventable, they recommend developing locally-based solutions to increase awareness on patient safety, tailoring interventions to populations at greatest risk, and promoting a culture of patient safety among health care providers ([@B5]). The WHO has developed a number of initiatives ([@B2]) to promote expertise, innovation, and involvement in patient safety globally, focusing on collaboration and capacity-building among stakeholders including patients, providers, organizational leaders, researchers, policymakers, and industry. These initiatives include "global patient safety challenges" focusing on medications ([@B6]), clean care and safe surgical practices; strengthening knowledge transfer and technical capacity; empowering patients and families to serve as safety advocates; a health care professions curriculum guide; developing organizational leadership capacity; technical training for primary care settings; measuring, collecting, and analyzing data on patient safety incidents; and monitoring the efficacy of health care system improvements ([@B2]). In the context of challenges faced by developing countries, Johnston et al. report on a fellowship to prepare physicians to lead interdisciplinary patient safety initiatives in resource-limited health care environments ([@B7]), while Elmonstri et al. propose a holistic, integrated, patient-centered approach to improving patient safety that engages political leaders and stakeholders, empowers regulatory bodies, promotes a culture of safety, supports research and technology infrastructures, and prioritizes patient safety in health care education ([@B8]).

Online distance learning (ODL) is widely accepted among most disciplines in higher education, including nursing, and leads to many positive performance results; indeed, it has become the "new normal" study method ([@B9]), offering students a high degree of flexibility and convenience ([@B10]), and thus eliciting active involvement in the online learning environment. Research on training using mobile devices, or mLearning, has demonstrated students\' widespread use of these devices to achieve their training goals using digital technologies ([@B11]).

ODL has been used to promote patient safety knowledge among health care students and professionals in diverse contexts, including improving systems-level thinking as well as attitudes toward and knowledge about patient safety in medical students ([@B12]), and internationally, preparing graduate-level health professionals to rebuild health systems in fragile and conflict-affected areas ([@B13]). In a review of 22 eLearning studies focusing on continuing education for registered nurses in a broad range of countries, Rouleau et al. found that most of the studies reported favorable outcomes for nurses' satisfaction, learning, and skills; however, the authors identified a need for research to understand how and whether nurses are applying their new knowledge to their work, and how factors such as patient outcomes and cost containment may be impacted ([@B14]).

Given these overall positive results, it seems clear that there are many reasons why nursing students may choose ODL for postgraduate education. Ballman et al. suggest it allows registered nurses to pursue higher degrees without having to leave their clinical positions ([@B15]), and report that students demonstrate digital literacy and are comfortable with the online learning environment. Merrill describes today's nursing students as the NET Generation, a group that came of age in a "media-rich" world and expects to use online technologies in education; thus, faculty and nursing school curriculums must adapt to new learning preferences that may challenge traditional teaching methods ([@B16]). At the same time, according to Neville et al. ([@B17]), even tech-savvy health professional educators (HPEs) may encounter challenges when integrating online technology into their didactic work. After taking a postgraduate ODL course on using information and communication technology (ICT) in health care education, HPEs reported greater confidence in using ICT but felt less in control of the technologies; the authors attribute this outcome to an experience of increased cognitive load, and propose that future research investigate the role of metacognition and cognitive load in the development of HPEs\' perception of ICT control within the context of health professional education ([@B17]).

Despite the massive development and benefits of ODL in education, its successful implementation and the full realization of its potential depend on whether students as well as faculty are willing to accept and adopt the technology ([@B18]--[@B20]). Consequently, it is crucial for education professionals and policy makers to consider the factors that affect the user's acceptance of Internet-based learning platforms, as well as educators' ability and inclination to design and implement ODL courses. As suggested by recent studies, implementation of eLearning is not merely a technological solution, but also a process involving sociocultural and individual behavioral factors ([@B16], [@B21], [@B22]) as well considerations of confidence, locus of control, cognitive load, and metacognition ([@B17]).

This report describes a free, online patient safety course developed in 2012 by the University of Miami School of Nursing and Health Studies (SONHS) in conjunction with the Pan American Health Organization (PAHO) and the International Network for Nursing and Patient Safety (INNAPS). The course targets nurses and nursing students and discusses topics such as proper hygiene, fall prevention, medication errors, and patient rights; it is offered in English, Portuguese, and Spanish. We discuss the course's purpose, design, components, and implementation; report on user demographics and how they evaluated the course; and suggest improvements for future iterations of this course. The report's objectives are to describe the implementation of an international ODL program to increase knowledge about patient safety in nurses and nursing students, and to examine participants' assessments of this online approach as an effective learning tool to enhance patient safety.

Course description and development
==================================

The Nursing and Patient Safety course is an open-ended distance-learning course designed to help practicing nurses and nursing students learn and maintain skills related to the provision of safe patient care. It is an interactive compilation of up-to-date, authoritative nursing guidelines as they apply to the most urgent safety concerns of patients today. Its content draws from multiple sources, including the WHO and the Joint Commission's Patient Safety Solutions. The program discusses important patient safety risks with specific recommendations for patient damage avoidance and risk minimization.

The course is hosted on Moodle, a free and open-source learning management system, and is accessed at [patientsafetycourse.org](http://patientsafetycourse.org). An introduction is followed by 11 modules; 9 patient care approaches are divided into 7 of the modules, and issues central to the nurse's role in supporting patient safety are covered in the 4 remaining modules ([Table 1](#tbl01){ref-type="table"}). A glossary of key terms and a list of additional resources can be consulted at any point during the course.

Before beginning the first module, students must complete a 17-item registration which includes questions about their demographics, educational background, and roles in the nursing profession. To receive a certificate of completion, students must complete all 11 modules and pass each module's quiz with a score of 100%. Each quiz is comprised of 10 multiple-choice questions; students are able to retake them as many times as needed until they obtain 100% correct answers. Students are also required to complete a course evaluation consisting of 12 items rated on a 5-point scale ("strongly agree" to "strongly disagree"); an opportunity to provide open-ended comments is also offered.

As a WHO Collaborating Centre for Nursing Workforce Development and Patient Safety, the University of Miami School of Nursing and Health Studies has a mandate from the WHO and PAHO to promote patient safety in nursing through programs such as the online Nursing and Patient Safety course. This mandate is further strengthened by SONHS's membership in INNAPS. SONHS developed the course in collaboration with PAHO and INNAPS. In a workshop setting, INNAPS members and PAHO representatives reviewed the content developed by the SONHS team to ensure it was relevant, comprehensive, concise, and culturally appropriate for nurses in the Americas and throughout the world; changes were made through a consensus-building process. Course dissemination was achieved through SONHS, PAHO, WHO, and INNAPS. The members of this network are mainly from Latin America and the Caribbean, and through their contacts in the education and health sectors, the course has been disseminated throughout educational institutions and hospitals in the hemisphere.

###### Nursing and Patient Safety course: content and objectives

  Module Name                                                                 Objectives
  --------------------------------------------------------------------------- -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  **1. Improved Hand Hygiene to Prevent Health Care-Associated Infections**   Describe the five moments of hand hygieneMatch the correct hand hygiene method to the clinical situationApply correct hand hygiene techniques to your nursing practice
  **2. Patient Identification**                                               Describe the appropriate steps to be used in patient identificationDescribe the appropriate steps for labeling lab specimensIdentify interventions to help prevent patient identification errors
  **3. Communication During Patient Handovers**                               Define the SBAR communication techniqueDescribe each element of the SBAR communication techniqueEvaluate the use of the SBAR technique in different situations
  **4. Medication Safety Basics**                                             Describe the \"five rights\" of medication administrationDescribe the additional proposed \"rights\" of medication administrationIdentify situations in which medication errors could occurDescribe the proper use of injection device
  **5. Additional Topics in Medication Safety**                               Identify high-alert medicationsIdentify safe nursing interventions during the administration of high-alert medicationsIdentify safe nursing interventions to prevent catheter and tubing misconnections
  **6. Assuring Medication Accuracy at Transitions in Care**                  Describe the steps of a proper medication reconciliation processIdentify situations in which medication reconciliation is necessaryDescribe the potential consequences of an inadequate medication reconciliation processIdentify safe nursing interventions to prevent errors during the medication reconciliation process
  **7. Fall Prevention**                                                      Describe the elements of the Morse Fall ScaleApply Morse scale to identify patients at risk for fallsIdentify nursing interventions to prevent falls
  **8. Pressure Ulcer Prevention**                                            Describe risk factors that contribute to the development of pressure ulcersIdentify the elements of the Norton ScaleApply the Norton Scale to identify patients at high risk of developing pressure ulcersIdentify nursing interventions to prevent pressure ulcers
  **9. Psychological Wellbeing**                                              Analyze the concept of psychological wellbeing and its dimensionsUnderstand that psychological wellbeing is an integral part of quality nursing careIdentify the care strategies that ensure psychological wellbeing
  **10. Safe Procedures**                                                     Describe the elements of pre-procedure verificationIdentify the correct steps of \"time out\"Identify situations in which \"time out\" must be done
  **11. Patient Rights**                                                      Recognize that respect for patients\' rights is an integral part of the concept of patient safetyIdentify actions that promote patients\' rightsGive examples of how legislation has provided mechanisms by which patients\' rights are protected

SBAR: Situation, Background, Assessment, Recommendation

Source:

prepared by authors from the study results.

RESULTS
=======

Participant characteristics
---------------------------

The sample data were compiled from responses submitted to the course registration page through January 2019. A total of 16 412 nurses and nursing students completed the registration ([Table 2](#tbl02){ref-type="table"}) and opted to take the course in one of three languages (Spanish = 13 166 \[80.2%\]; English = 1 992 \[12.1%\]; Portuguese = 1 254 \[7.6%\]). Across all three language formats, the majority of those registering were female (Spanish = 10 968 female \[66.8% of all registrants\]; English = 1 522 \[9.3%\]; Portuguese = 1 060 \[6.6%\]). At least three-quarters of registrants within each language format were female (84.5% of Portuguese speakers were female, 83.3% of Spanish speakers, and 76.4% of English speakers). On average, registrants were in their early thirties (Spanish = 30.1 years; English = 31.4; Portuguese = 33.2).

Of all of the registrants, 7 999 (48.7%) were practicing nurses (Spanish = 6 191 nurses \[37.7% of all registrants\]; English = 1 107 \[6.7%\]; Portuguese = 701 \[4.3%\]) and 8 413 (51.3%) were nursing students (Spanish = 6 975 students \[42.5% of all registrants\]; English = 885 \[5.4%\]; Portuguese = 553 \[3.4%\]). A greater percentage of nursing students (53%) than nurses (47%) registered for the course in Spanish, while for the English and Portuguese courses a greater percentage of nurses (55.6% and 55.9% respectively) registered than nursing students (44.4% and 44.1%).

Registrants came from 107 countries and six continents ([Table 3](#tbl03){ref-type="table"}). The Spanish-speaking countries with the highest number of participants were Colombia (5 089; 31% of all registrants), Ecuador (2 939; 18%), and Argentina (2 144; 13%). Of the Portuguese-speaking countries, Brazil (2 010; 12% of all registrants) had the highest number of participants. The English-language format was accessed predominantly by students from the United States (500; 3% of all registrants) and Saudi Arabia (258; 1.6%).

Course completion and evaluation
--------------------------------

Participants who completed all 11 of the quizzes following each module were counted as having completed the course. Of the 16 412 participants who registered for the course, 11 525 (70.2%) attempted the first quiz and went on to complete the course. Students were required to complete a course evaluation before accessing the certificate of completion. Evaluations were overwhelmingly positive across all language formats ([Table 4](#tbl04){ref-type="table"}), with 98.9% of respondents agreeing or strongly agreeing that they felt positively about the course. Similarly, almost all students (97%) agreed or strongly agreed that the course was relevant to their nursing practice; that it was culturally appropriate for them (97.7%); that they learned something new (98.4%); that they could apply their new knowledge toward their nursing practice (98.6%); and that they would recommend the course to a colleague (98.8%).

###### Demographics of participants registered for the Nursing and Patient Safety course (N = 16 412)

                           Spanish   English   Portuguese   Totals                             
  ------------------------ --------- --------- ------------ -------- ------- -------- -------- ---------
  **Male**                 2 198     (16.7)    470          (23.6)   194     (15.5)   2 862    (17.4)
  **Female**               10 968    (83.3)    1 522        (76.4)   1 060   (84.5)   13 550   (82.6)
  **Students**             6 975     \(53\)    885          (44.4)   553     (44.1)   8 413    (51.3)
  **Nurses**               6 191     \(47\)    1 107        (55.6)   701     (55.9)   7 999    (48.7)
  **Total registration**   13 166    (80.2)    1 992        (12.1)   1 254   (7.6)    16 412   \(100\)

Source:

prepared by authors from the study results.

###### Participants registered for the Nursing and Patient Safety course, by country and language (N = 16 412)

  Country                                      Number of Participants                            
  -------------------------------------------- ------------------------ ------------ ----------- ------------
  **Argentina**                                42                       2 083        19          2 144
  **Belize**                                   93                       10           0           103
  **Bolivia**                                  2                        108          3           113
  **Brazil**                                   60                       27           1123        1 210
  **Chile**                                    0                        54           0           54
  **Colombia**                                 174                      4 862        53          5 089
  **Dominican Republic**                       5                        119          0           124
  **Ecuador**                                  139                      2 776        24          2 939
  **Egypt**                                    75                       2            0           77
  **El Salvador**                              12                       152          3           167
  **Honduras**                                 50                       955          10          1 015
  **India**                                    104                      0            0           104
  **Jordan**                                   69                       0            0           69
  **Mexico**                                   44                       1 041        3           1 088
  **Nicaragua**                                0                        76           0           76
  **Nigeria**                                  25                       0            0           25
  **Peru**                                     23                       286          7           316
  **Philippines**                              39                       0            0           39
  **Puerto Rico**                              0                        28           0           28
  **Qatar**                                    37                       1            0           38
  **Saudi Arabia**                             258                      0            0           258
  **Spain**                                    29                       426          0           455
  **United Arab Emirates**                     35                       1            0           36
  **United States**                            467                      29           4           500
  **Uruguay**                                  1                        30           0           31
  **Other^[1](#TFN1){ref-type="table-fn"}^**   209                      100          5           314
  **Total**                                    **1 992**                **13 166**   **1 254**   **16 412**

Countries with fewer than 25 participants: Andorra (1); Angola (1); Antigua and Barbuda (2); Australia (11); Austria (1); Bahamas (4); Bahrain (2); Bangladesh (6); Barbados (1); Belgium (2); Botswana (1); Cambodia (2); Canada (15); China (6); Comoros (5); Congo (2); Costa Rica (18); Cuba (5); Cyprus (1); Dominica (3); Ethiopia (2); Fiji (1); Georgia (2); Germany (2); Ghana (7); Greece (2); Guatemala (23); Guyana (14); Haiti (1); Holland (1); Hong Kong (1); Iceland (1); Indonesia (2); Iran (4); Iraq (1); Ireland (4); Israel (1); Italy (9); Jamaica (6); Kenya (4); Kuwait (3); Lebanon (3); Lesotho (1); Libya (3); Malaysia (5); Maldives (3); Mali (1); Malta (1); Mauritius (1); Monaco (1); Mozambique (2) Netherlands (5); New Zealand (4); Norway (1); Oman (6); Pakistan (9); Panama (4); Paraguay (9); Poland (1); Portugal (2); Russian Federation (1); Saint Lucia (1); Serbia (1); Sierra Leone (1); Singapore (2); South Africa (5); Sri Lanka (3); Sudan (2); Sweden (1); Switzerland (2); Taiwan (1); Tanzania (1); Thailand (2); Trinidad and Tobago (2); Turkey (1); United Kingdom (15); Venezuela (21); Viet Nam (1); Yemen (1); Zambia (4); Zimbabwe (2).

Note:

language refers to the language in which the course was taken.

Source:

prepared by authors from the study results.

DISCUSSION
==========

ODL depends on technology and its continued advances to support students through essential components such as online discussion, instructor feedback, and evaluation ([@B23]). Many researchers propose that ODL's mixed-media courseware, in combination with traditional learning formats, can contribute to new learning opportunities, improved learning performance, and improved self-direction in professional education ([@B9], [@B10], [@B23]). These technologies, flexible formats and supports ensure that ODL learners can remain in their jobs and home countries; thus, the convenience offered by ODL is central to meeting the needs of adult learners, allowing them to work at any time, from any location, and at their own pace ([@B24]). One of the most encouraging results from the Nursing and Patient Safety course was the highly positive evaluations submitted by the participants. These results suggest that the Nursing and Patient Safety course's ODL format was an effective vehicle for imparting new knowledge, and that this knowledge was deemed by participants to be relevant, culturally-competent, and applicable to real-world professional health care environments in both developed and developing countries globally.

###### Course evaluation (N = 11 525)

  Evaluation Items                                                             Strongly Agree 5   Agree 4   Neutral 3   Disagree 2   Strongly Disagree 1   No Answer N/A                                   
  ---------------------------------------------------------------------------- ------------------ --------- ----------- ------------ --------------------- --------------- ---- -------- ---- ------- ---- --------
  My overall evaluation of the course is positive                              9 158              (79.5)    2 239       (19.4)       89                    (0.8)           5    (0.04)   26   (0.2)   8    (0.06)
  I would recommend this course to a colleague                                 9 279              (80.5)    2 117       (18.3)       90                    (0.8)           10   (0.1)    18   (0.2)   11   (0.1)
  The course material is presented effectively                                 7 894              (68.5)    3 199       (27.8)       358                   (3.1)           28   (0.2)    35   (0.3)   11   (0.1)
  The case studies and thinking questions stimulate interest in the material   8 104              (70.3)    3 156       (27.4)       225                   \(2\)           14   (0.1)    16   (0.1)   9    (0.1)
  The material in the modules reflects the learning objectives of the course   7 996              (69.4)    3 291       (28.6)       204                   (1.8)           17   (0.14)   9    (0.1)   8    (0.06)
  This course has challenged me to think                                       7 802              (67.7)    3 266       (28.3)       373                   (3.2)           46   (0.4)    15   (0.1)   23   (0.2)
  The quizzes accurately assessed what I have learned in this course           7 836              \(68\)    3 389       (29.4)       245                   (2.2)           24   (0.2)    13   (0.1)   10   (0.1)
  The difficulty of the course was appropriate                                 7 108              (61.7)    3 866       (33.5)       463                   \(4\)           55   (0.5)    18   (0.2)   16   (0.1)
  The course material was relevant to my nursing practice                      8 794              (76.3)    2 389       (20.7)       210                   (1.8)           61   (0.5)    52   (0.4)   39   (0.3)
  The material was culturally appropriate to me                                8 246              (71.5)    3 015       (26.2)       225                   (1.9)           18   (0.2)    12   (0.1)   9    (0.1)
  I learned something new                                                      9 039              (78.4)    2 310       \(20\)       149                   (1.3)           8    (0.06)   11   (0.1)   8    (0.06)
  I am confident that I can apply what I have learned to my nursing practice   9 233              (80.1)    2 132       (18.5)       120                   (1.1)           11   (0.1)    9    (0.1)   7    (0.1)

Source:

prepared by authors from the study results.

While all countries must address factors that contribute to poor health care systems, the major contributors to unsafe patient care in low-to-middle-income countries are understaffing, inadequate facilities, overcrowding, insufficient health care supplies, shortage of basic equipment, and poor hygiene and sanitation. According to the WHO, a study of adverse events and deaths in 26 low- and middle-income countries found that "the rate of adverse events was around 8%, of which 83% could have been prevented and 30% led to death" ([@B2]). Nurses are ideally placed to drive the safety and quality agenda of health care, particularly in low- and middle-income countries. However, studies have shown that nursing education programs inadequately equip students with the skills to mitigate patient safety issues; for example, according to Ball and Douglas ([@B25]), the most common factor associated with errors and patient safety is the lack of appropriate education. Thus, there is a growing consensus within the health care community about the need to explicitly encourage patient safety instruction ([@B26]). The Nursing and Patient Safety course provides easily accessible, comprehensive, standardized instruction in the most important aspects of patient safety free of charge to any nurse or nursing student worldwide. Moreover, hospitals and nursing schools can integrate the course into their professional continuing education efforts or their school curriculums to address gaps in their own training or education platforms while broadening the reach and potential impact of the course.

Although little comprehensive research has been done comparing the benefits and pitfalls of institutional versus distance learning, there is universal agreement that access to learning, course flexibility, and student satisfaction are enhanced through distance learning processes and, in most cases, are cost-effective for the institution and economically beneficial for the student. Studies have shown that online education has benefitted an increasing number of students and increasingly diverse populations ([@B27]), and that ODL is as effective as the conventional in-house model ([@B28]). In a literature review of the effectiveness of online learning, Nguyen observes that 92% of ODL studies demonstrate similar or greater effectiveness than classic education models, with improved learning outcomes as documented by "test scores, student engagement with the class material, improved perception of learning and of the online format, stronger sense of community among students, and reduction in withdrawal or failure" ([@B23]). The standardization of study topics made possible by online instruction also benefits diverse student bodies. Because courses are designed and disseminated with standard templates, students at different learning levels and from different backgrounds and cultures are provided the same information. There is no variation in delivery, testing, or evaluation ([@B28]).

The Nursing and Patient Safety course builds on the well-documented effectiveness of ODL formats to increase patient safety awareness and knowledge in nurses and nursing students. Moreover, it shares the strengths and advantages of other ODL programs, including low cost, availability, accessibility, convenience, and flexibility, thus bringing much-needed instruction to populations and settings that may not have the resources to implement such instruction on their own.

Conclusions
-----------

The Nursing and Patient Safety course has been an overwhelming success since its implementation in 2012. Although we cannot establish a direct link between the course and the number of lives saved or complications mitigated, there is strong reason to believe it has contributed to the overall increase in patient safety awareness internationally, and especially in the developing world. The course's availability in three languages means it can be taken by nurses in diverse countries, and its ease of access and cost-free availability have contributed to its global reach. These encouraging results have led to great enthusiasm for the course; a second online patient safety course is in the initial stages of development, with a new set of modules planned for late 2020.

Limitations
-----------

This study is limited by its lack of a comparison group of nurses and nursing students exposed to the same patient safety content by a live instructor within a physical classroom setting. Thus, we cannot state whether such a group would have mastered the content more quickly or thoroughly, or whether they would have been more likely to achieve a 100% score on the module quizzes on their first try, as compared to the participants who completed the online Nursing and Patient Safety course. A future study might randomly assign participants to classroom or ODL versions of the same course to compare their effectiveness. However, we do feel confident in concluding that participants who completed the online course learned the material well enough to pass all of the quizzes at 100%, and that almost all of them rated the course positively. Importantly, in limited-resource environments where instructors and classrooms are not readily available, or in settings such as remote or rural areas where nurses and nursing students may find it difficult to attend classes, this ODL course provides a free, easily accessible opportunity to acquire standardized, comprehensive, culturally-competent knowledge on patient safety procedures and their applications in real-world clinical settings.

The disparity in the number of participants across the different language formats can likely be attributed to the method of course dissemination. As most of the contacts of PAHO, INNAPS, and SONHS members are in Latin America, a majority of participants elected to take the Spanish version of the course. For future course iterations, efforts will be undertaken to make the course available in more countries.

Future research will focus on how to assess the effectiveness of the course more fully and how to improve our course format. Including a pre-test at the beginning of the entire course or prior to each module will help us to assess the knowledge participants gain as they proceed through the course. We also hope to identify factors that contribute to the success of ODL among nursing students, and well as the challenges they encounter. For example, we know that a sizable number of participants (4 887; 29.8%) who registered for the course did not complete it. Tudor Car et al. identify important challenges to the successful implementation of eLearning, including expense, limited Internet or technology resources at the organizational or individual levels, limited digital literacy in students, and lack of protected time for health care personnel to take ODL courses ([@B29]). It is possible that factors such as these -- as well as a self-directed format that does not provide access to tutors, lack of time, or difficulty understanding the course content -- presented insurmountable challenges. While we do not have data to help us understand why the participants in the current study did not finish the course, we can contact future participants to identify challenges and obstacles to course completion and how the course might be modified to address these.

Finally, we would like to explore why participants were motivated to take the course. We know that some were required to complete the course by their schools or hospitals, but we do not know the motivation of the others. Exploring participants\' awareness of patient safety issues in their countries, as well as their perceived need for more instruction on this topic, can help us tailor our outreach to ensure the course is disseminated to the broadest possible population of nurses and nursing students, and to enhance its potential to improve patient safety throughout our hemisphere as well as globally.
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